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1 . Reference is made to the following docunnents: 

D1: DE 34 43 085 A (KUEHNER GMBH & CIE) 13 June 1985 (1985-06-13) 
D2: US-A-4 938 036 (FOLEY JOHN J ET AL) 3 July 1 990 (1 990-07-03) 
D3: US-A-5 251 603 (KIMURA HlDEKi ET AL) 12 October 1993 (1993-10-12) 
D4: DE 37 02 963 A (SUEDDEUTSCHE KUEHLER BEHR) 1 1 August 1 988 (1 988- 
08-11) 

D5: FR 69 567 E (SOCIETE ANONYME DES USINES CHAUSSON) 10 November 
1958 (1958-11-10) 

D6: WO 98/51923 A (BENNETT TECHNOLOGIES L L C) 19 November 1998 
(1998-11-19) 

2 INDEPENDANT CLAIIVl 1 

2.1 The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and shows, see figures 1 and 2 (the references in parentheses applying to 
this document): 

a cooling device for a f uel-recirculation circuit from the injection system to the 
tank of a motor vehicle, which has a first opening and a second opening for 
connection to said recirculation circuit and comprises a pipe (1) having a side 
wall and a finned radiant body (4) in a relationship of heat exchange with said 
pipe (1), end couplings (10) connected hermetically to said pipe (1), an 
elongated body (3) housed in a through cavity defined by said pipe (1), 
projections (13) radially interposed between said pipe (1) and said elongated 
body (3) to define internal passages traversed by said fuel, whereby said 
elongated body is interference fitted in said through cavity (page 6, lines 20, 
21), said projections (13) are integrally formed on said elongated body (3), and 
said end couplings (10) are connected to said pipe (1) only. 

2.2 The subject-matter of claim 1 differs from this known cooling device in that the 
elongated body Is made of polymeric material. 



2.3 The subject-matter of claim 1 is therefore new (Article 33(2) POT). 

2.4 The problem to be solved by the present invention may be regarded as "the choice 
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of a material that can be used for manufacturing an elongated body in a cooling 
device for a fuel-recirculation circuit, be easily moulded in a single 
manufacturing step and be at the same time precise and lightweight". 

2.5 The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: no other document from the prior art discloses or suggest the use of a 
polymeric material as an elongated body in a cooling device for a fuel- 
recirculation circuit or can be combined with the subject matter of document 
D1 in order to achieve the subject matter of claim 1 . 

3. Claims 2-11 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 

4. INDEPENDANT CLAIM 1 2 

4.1 The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 12 does not involve an inventive step in the sense of Article 
33(3) PCT. 

Document D1 discloses a cooling device comprising the features of the 
preamble of independant claim 16. Although Di does not disclose explicitly the 
method of manufacturing the cooling device it appears that manufacturing a 
finned radiant body by an extrusion process, is merely one of several 
straightforward possibilities from which the skilled person would select, in 
accordance with circumstances, without the exercise of Inventive skill, in order 
to manufacturing the cooling device and it would be obvious to a skilled person 
to mount the guide means with an interference fitting into the pipe and 
hermetically connect couplings to the pipe. 
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-la- 

US 4 93803S discloses a fuel recirculation circuit according to 
the preamble of claim 1/ which is relatively complicated and 
has a relatively large number of components. 
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CLAIMS 

1. Cooling device (1) for a fuel-recirculation circuit from the 
injection system to the tank of a motor vehicle/ which has a 
first opening (8) and a second opening (8) for connection to 

5 said recirculation circuit and comprises a pipe (2) having a 
side wall (5) and a finned radiant body (4) in a relationship 
of heat exchange with said pipe (2) , end couplings (6} 
connected hermetically to said pipe (2)^ an elongated body (14) 
housed in a through cavity (3) defined by said pipe {2), 

10 projections (15) radially interposed between said pipe (2) and 
said elongated body (14) to define internal passages traversed 
by said fuel/ characterized in that said elongated body (14) is 
made of polymeric material and is interference fitted in said 
through cavity (3), in that said projections (15) are 

15 integrally formed on at least one of said pipe (2) and said 
elongated body (14)^ and in that said end couplings (6) are 
connected to said pipe (2) only. 

2- The cooling device according to Claim 1, characterized in 
20 that said radiant body (4) compriocG a plurality of fine (10) 
that are longitudinal with respect to said pipe (2) . 

3. The cooling device according to Claim 2, characterized in 
that said longitudinal fins (10) are arranged in spoke-like 

25 fashion with respect to said pipe (2) • 

4. The cooling device according to any of the preceding claims / 
characterized in that said elongated body (14) is coaxial to 
said pipe (2) - 



30 



-5_.^Thja__u^OOlli:iC^ _ device auuuj.Ulinj Lu any of the pr^L-t^rfi r.g crl^iivtCf^ 



characterized in that said elongated body (14) has at least one 
tapered end (11) • 

35 6. The cooling device according to any of the preceding claims, 
characterized in that said elongated body (14) carries said 



AMENDED SHEET ^ ^.^p^ 



25/07 '05 17:00 FAX 00390115622102 



.STUDIO TORTA-TORINO 5P EPO OLANDA ©005 

005 25.07.2005 17:03:05 



projections (15) in contact with said side wall (5) of said 
pipe (?)/ thus defining said internal passages. 

7. The cooling device according to any of claims 1 to 5, 
characterized in that said pipe (2) carries said projections 
(15) in contact with said elongated body (14) ^ thus defining 
said internal passages, 

8. The cooling device according to any of the preceding claims, 
10 characterized in that said elongated body (14) has a circular 

cross section. 

9. The cooling device according to any of the preceding claims, 
characterized In that said projections (15) are helical. 

15 

10. The cooling device according to any of claims 1 to 8, 
characterized in that said projections (15) are longitudinal, 

11 ♦ The cooling device according to any of the preceding 
20 claims, characterized in that said at least one coupling (6) 
comprises a substantially conical portion housing a respective 
end (11) - 

12. Method for manufacturing a cooling device (1) for a fuel- 
25 recirculation circuit from the injection system to the tank of 
a motor vehicle, which has a first opening (8) and a second 
opening (8) for connection to said recirculation circuit a 
finned radiant body {4)r a pipe (2) carried by said finned 
radiant body (4) in a relationship of heat exchange with said 
30 radiant body (4), and guide means (7) for guiding the flow of 
fij^l^^ — said — guide means — {r2.) — being — hnnaed — in — said- pipe — 12-) — in- 
order to define at least one path of flow of said fuel adjacent 
to a side wall of said pipe (2) , said method being 
characterized by the fact of comprising the following steps: 
35 - manufacturing said finned radiant body (4) by an extrusion 
process; 
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- mounting with an interference fitting said guide means (7) 
into said pipe (2); 

- hermetically connecting to said pipe (2) a first and a second 
coupling " (6) respectively defining said first and second 

5 opening (8) . 
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